Lipoprotein lipase hydrolysis of retinyl ester. Possible implications for retinoid uptake by cells.
Adipose tissue contains substantial stores of retinoid (retinol+retinyl ester) that, quantitatively, are second only to retinoid stores in the liver. Our studies show that retinoid levels in adipose tissue are markedly influenced by dietary retinoid intake. Because lipoprotein lipase (LPL) increases the uptake of lipoproteins and lipid emulsion particles by many cell types including adipocytes, we investigated whether LPL also increases retinoid uptake by adipocytes from lipid-containing particles. Addition of LPL (10 micrograms/ml) to BFC-1 beta adipocytes produced a 2-fold increase in cellular uptake of [3H]retinoid from a lipid emulsion containing [3H]retinyl ester. Heparin, which displaces LPL from binding sites on cell surface proteoglycans, increased [3H]retinoid uptake by an additional 2-fold. High performance liquid chromatography analyses showed that greater than 75% of the media and 85% of the cellular radioactivity was present as retinol. The conversion of retinyl ester to retinol by LPL was then assessed using model retinyl ester containing lipid emulsions. Although triglyceride appears to be the preferred substrate for LPL, after greater than 25% of the triglyceride was hydrolyzed, significant amounts of retinyl ester were hydrolyzed by LPL. Retinyl ester hydrolysis was increased approximately 20-fold in the presence of a source of apolipoprotein C-II. The physiologically significant palmitate, stearate, oleate, and linoleate esters of retinol were all hydrolyzed by LPL. When LPL was incubated with [3H]retinyl ester containing rabbit mesenteric chylomicrons and in the presence of heparin and apolipoprotein C-II, the LPL was able to completely hydrolyze the retinyl ester to retinol. Thus, LPL is able to catalyze the hydrolysis of retinyl esters and, through the process of hydrolysis, may facilitate uptake of retinoid by adipocytes.